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(57) ABSTRACT

A circuit stack structure is provided. The circuit stack struc-
ture includes a conductor layer having metal wires arranged at
intervals, propping portions respectively disposed in a gap
between any two of the neighboring metal wires, and a pro-
tective layer covering the metal wires and the propping por-
tions. The propping portions are electrically isolated with the
metal wires. With supporting by the propping portions, all
regions of a top surface of the protective layer corresponding
to one of the propping portions are coplanar with all regions
of the top surface of the protective layer corresponding to
each of the metal wires.

20 Claims, 12 Drawing Sheets
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1
CIRCUIT STACK STRUCTURE

RELATED APPLICATIONS

This application claims priority to Chinese application no.
201210477163 X filed Nov. 21, 2012, the entirety of which is
incorporated herein by reference.

BACKGROUND

1. Field of Invention

The invention relates to a circuit stack structure. More
particularly, the invention relates to a circuit stack structure of
a circuit stack structure of an active component array sub-
strate.

2. Description of Related Art

FIG. 11is a partially top view of a known active component
array substrate 10. As shown in FIG. 1, the active component
array substrate 10 includes a glass substrate 20, a driver chip
30, a plurality of data lines 40 and a plurality of scan lines 50.
The data lines 40, the scan lines 50 and the driver chip 30 are
all disposed on the glass substrate 20. The driver chip 30 is
coupled to the data lines 40 and the scan lines 50, also, the
driver chip 30 is connected to a flexible printed circuit (FPC)
pad area 80 through a transition line area 60 on the glass
substrate 20. The transition line area 60 is disposed between
the driver chip 30 and the FPC pad area 80, and wires in the
transition line area 60 extend from the FPC pad area 80 to the
driver chip 30, so as to exchange signals between the driver
chip 30 and the FPC pad area 80. However, since the transi-
tion line area 60 has no scratch-proof design, damage by
scratching on the transition line area 60 is often happened.

FIG. 2 is a cross-sectional view of FIG. 1 along a line 2-2.
As shown in FIG. 2, in particular the transition line area 60
includes a circuit stack structure 70 configured on the glass
substrate 20, which sequentially includes a insulation layer
71, a conductor layer (e.g., metal) 72 and a protective layer
(e.g., passivation) 75 from down to up. The conductor layer
72 includes a plurality of metal wires 73 arranged at intervals
on the insulation layer 71, and the protective layer 75 covers
the conductor layer 72. Since a gap 74 is disposed between
any two adjacent metal wires 73, after forming the protective
layer 75, a convex portion 76 and a concave portion 77 are
molded in the protective layer 75 respectively corresponding
to the convex-concave characteristic of the metal wires 73 and
the gap 74 disposed therebetween.

However, since the convex portion 76 and the concave
portion 77 on the circuit stack structure 70 has various differ-
ences in shape, such as differences in height or contact area,
when the protective layer 75 of the transition line area 60 is
scratched by a hard object, the concave portion 77 may easily
become the stress-concentrated point, or alternatively the
convex portion 76 is subjected to too large friction force. As
such, the wiring of the conductor layer 72 cannot be protected
efficiently and the damage risk of the conductor layer 72 is
increased, which further increases the manufacture or main-
tain cost.

SUMMARY

The invention provides an active component array sub-
strate and a circuit stack structure thereof, so as to minimize
differences between a convex portion and a concave portion
on a transition line area (such as differences in height or
contact area), thereby reducing a damage to the transition line
area as scratched by a hard object, and reducing the damage
risk of the wiring in the transition line area.
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2

In an embodiment of the invention, such an active compo-
nent array substrate includes a glass substrate, a driver chip, a
flexible printed circuit (FPC) pad area and a transition line
area. The driver chip is disposed on the glass substrate. The
flexible printed circuit (FPC) pad area is also disposed on the
glass substrate. The transition line area is disposed between
the driver chip and the FPC pad area, including a circuit stack
structure. The circuit stack structure is divided into multiple
first and second areas which are alternatively arranged along
a surface of the glass substrate. The circuit stack structure
includes a first conductor layer, multiple first propping por-
tions and a protective layer. The first conductor layer is over-
lapped on the glass substrate, including multiple first metal
wires arranged at intervals. Each of the first metal wires is
consistent with the range of one of the first areas and connects
the FPC pad area with the driver chip. The area range of a gap
between any two adjacent first metal wires is consistent with
the range of one of the second areas. The first propping
portions are respectively disposed in the second areas and are
electrically isolated with the first metal wires, the FPC pad
area and the driver chip. The protective layer covers the first
conductor layer and the first propping portions. As such, with
supporting by the first propping portions, the top surface of
the protective layer in the first areas is coplanar with the top
surface of the protective layer in the second areas.

Since these first propping portions are accommodated in
gaps between any two adjacent first metal wires, after form of
the protective layer, the top surface of the protective layer in
the second areas approximately has a equal height with the
top surface of the protective layer in the first areas. As such,
the concave portion generated corresponding to the gap
between any two adjacent metal wires in the foregoing known
structure, so that the difference in height between the convex
portion and the concave portion in the foregoing known struc-
ture is reduced. Therefore, the characteristic that the concave
portion in the transition line area becomes the stress-Concen-
trated point in the foregoing known structure can be elimi-
nated, so as to protect the wiring from the risk of scratch and
improve the qualified rate.

In another embodiment of the invention, such an active
component array substrate includes a glass substrate, a driver
chip, a flexible printed circuit (FPC) pad area and a transition
line area. The driver chip is disposed on the glass substrate.
The flexible printed circuit (FPC) pad area is also disposed on
the glass substrate. The transition line area is disposed
between the driver chip and the FPC pad area, including a
circuit stack structure. The circuit stack structure includes a
third insulation layer, a first conductor layer, multiple sixth
propping portions and a protective layer. The third insulation
layer is disposed on the glass substrate. The first conductor
layer is overlapped on the glass substrate, including multiple
first metal wires arranged at intervals. Each of the first metal
wires connects the FPC pad area and the driver chip. The sixth
propping portions having long and narrow shapes are
arranged in parallel with each other on the third insulation
layer, and are electrically isolated with the first metal wires,
the FPC pad area and the driver chip. The protective layer
covers the first conductor layer and the sixth propping por-
tions, so that a top surface of the protective layer is provided
with multiple convex portions corresponding to these sixth
propping portions.

Since these sixth propping portions are accommodated at
intervals in the circuit stack structure and an uneven surface
can be formed on the top surface of the formed protective
layer by means of the height differences among these sixth
propping portions, the friction differences between the con-
vex portion and the concave portion in the foregoing structure
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are reduced. Therefore, the friction force caused by scratch of
a hard object is reduced, so as to protect the wiring from the
risk of scratch and improve the qualified rate.

In a further embodiment of the invention, such an active
component array substrate includes a glass substrate, a driver
chip, a flexible printed circuit (FPC) pad area and a transition
line area. The driver chip is disposed on the glass substrate.
The flexible printed circuit (FPC) pad area is also disposed on
the glass substrate. The transition line area is disposed
between the driver chip and the FPC pad area, including a
circuit stack structure. The circuit stack structure includes a
first conductor layer, a fourth insulation layer, a second con-
ductor layer and a protective layer. The first conductor layer
includes multiple first metal wires. The first metal wires are
arranged at intervals on the glass substrate and connect the
FPC pad area and the driver chip. The fourth insulation layer
covers the glass substrate and the first metal wire, including
multiple through openings arranged at intervals on the insu-
lation layer. The through opening only exposes the first metal
wires. The second conductor layer includes multiple second
metal wires. The second metal wires are arranged at intervals
on the fourth insulation layer. Each of the second metal wires
accommodated in the through opening and contacts a corre-
sponding first metal wire in the through opening. The protec-
tive layer covers the fourth insulation layer and the second
metal wires, so that multiple concave openings respectively
aligned with the through openings are formed on a top surface
of the protective layer.

Since multiple through openings are formed on the fourth
insulation layer, the formed second metal wires and the top
surface of the protective layer all have uneven surfaces cor-
responding to these through openings. Therefore the differ-
ences in contact area between the convex portion and the
concave portion in the foregoing known structure are reduced
and the contact area of the protective layer scratched by a hard
object is also reduced, so as to protect the wiring from the risk
of scratch and improve the qualified rate. Furthermore, since
each of the second metal wires is electrically connected with
one first metal wire, the current applied to the transition line
area can evenly pass through the first metal wires and the
second metal wires, so as to reduce the resistance.

In view of the above, the invention can minimize the dif-
ferences between the convex portion and the concave portion
on the transition line area of the foregoing known structure,
the friction force due to scratch by the hard object is reduced,
which is beneficial to protect the wiring from the risk of
scratch, improve the qualified rate, and avoid increase of the
manufacture or maintain cost.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to make the foregoing as well as other aspects,
features, advantages, and embodiments of the invention more
apparent, the accompanying drawings are described as fol-
lows:

FIG. 1 is a partially top view of a conventional active
component array substrate;

FIG. 2 is a cross-sectional view of FIG. 1 along a line 2-2;

FIG. 3 is a partially top view of an active component array
substrate according to an embodiment of the invention;

FIG. 4 is a cross-sectional view of the first embodiment of
FIG. 3 along a line I-I;

FIG. 5 is a cross-sectional view of a variation of the first
embodiment of FIG. 3 along the line I-I;

FIG. 6 is a cross-sectional view of the active component
array substrate of the invention in another variation of the first
embodiment;
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FIG. 7 is a cross-sectional view of a variation of the second
embodiment of FIG. 3 along the line I-I;

FIG. 8 is a cross-sectional view of another variation of the
second embodiment of FIG. 3 along the line I-I;

FIG. 9 is a cross-sectional view of the active component
array substrate of the invention in a further variation of the
second embodiment;

FIG. 10 is a cross-sectional view of the active component
array substrate of the invention in a further variation of the
second embodiment;

FIG. 11 is a cross-sectional view of a variation of the third
embodiment of FIG. 3 along the line I-I;

FIG. 12 is a cross-sectional view of another variation of the
third embodiment of FIG. 3 along the line I-I;

FIG. 13 is a cross-sectional view of the active component
array substrate of the invention in a further variation of the
third embodiment;

FIG. 14 is a partially top view of an active component array
substrate according to another embodiment of the invention;

FIG. 15 is across-sectional view of a fourth embodiment of
FIG. 14 along a line II-1I;

FIG. 16 is a cross-sectional view of a fitth embodiment of
FIG. 14 along the line II-II;

FIG. 17 is a partially top view of an active component array
substrate according to a further embodiment of the invention;
and

FIG. 18 is a cross-sectional view of a sixth embodiment of
FIG. 17 along a line II-II1.

DETAILED DESCRIPTION

The spirit of the invention will be described clearly through
the drawings and the detailed description as follows. Any of
those of ordinary skills in the art can make modifications and
variations from the technology taught in the invention after
understanding the embodiments of the invention, without
departing from the sprite and scope of the invention.

The invention provides an active component array sub-
strate and a circuit stack structure thereof, so as to minimize
differences between a convex portion and a concave portion
in a foregoing known structure (such as differences in height,
friction or contact area), thereby reducing a damage to the
transition line area as scratched by a hard object, and reducing
the damage risk of the wiring in the transition line area.

Some embodiments are disclosed according to the above
description, so as to illustrate the spirit that the invention
minimizes the differences between the convex portion and the
concave portion in the foregoing known structure. However,
the embodiments of the specification are only used for illus-
tration, and the invention is not limited to these. A designer
can select appropriate technical means to achieve the differ-
ences between the convex portion and the concave portion in
the foregoing known structure based on the above-mentioned
spirit.

FIG. 3 is a partially top view of an active component array
substrate 100 according to an embodiment of the invention.

Referring to FIGS. 1 and 3, the active component array
substrate 100 includes a glass substrate 110, a driver chip 120,
apixel array 130, a scan line area (scan lines) 140, a data line
area (source lines or data lines) 150 and a flexible printed
circuit pad area (FPC pad) 160. The data line area 150, the
scan line area 140, the pixel array 130, the driver chip 120 and
the flexible printed circuit pad area 160 are all arranged on the
glass substrate 110. The data line area 150 has multiple data
lines therein, arranged at one side of the pixel array 130. The
scan line area 140 has multiple scan lines therein, which can
be divided into two parts respectively positioned at two oppo-
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site sides of the data line area 150 and extending towards two
sides of the pixel array 130. The data lines (not shown)
included in the data line area 150 and the scan lines (not
shown) included in the scan line area 140 are all coupled to the
same side of the driver chip 120. The FPC pad area 160 is
positioned at the other side of the driver chip 120 opposite to
the scan line area 140, and is connected to the driver chip 120
through a transition line area 200 on the glass substrate 110.
The transition line area 200 is disposed between the driver
chip 120 and the FPC pad area 160. Wires in the transition line
area 200 extends from the wires connected from the FPC pad
area 160 to the driver chip 120, so as to exchange signals
between the driver chip 120 and the FPC pad area 160.

FIG. 4 is a cross-sectional view of the first embodiment of
FIG. 3 along a line I-I. Referring to FIGS. 3 and 4, the
transition line area 200 includes a circuit stack structure 300.
The circuit stack structure 300 is divided into multiple first
areas A and second areas B which are alternatively arranged
along an extending direction of a main surface of the glass
substrate 110. The circuit stack structure 300 includes a first
conductor layer 400, a insulation layer (hereafter referred to
as a first insulation layer 610 in the first embodiment), mul-
tiple first propping portions 700 and a protective layer 800.

The first conductor layer 400 includes multiple first metal
wires 410. These first metal wires 410 are arranged at inter-
vals, so that a first gap G1 is disposed between any two
adjacent first metal wires 410, and two ends of each of the first
metal wires 410 are respectively connected to the FPC pad
area 160 and the driver chip 120. The longitudinal range of
each of'the first areas A is defined as equal to the area of each
of'the first metal wires 410 extending from the FPC pad area
160 to the driver chip 120. The depth of each of the first areas
A is defined as from the outer surface of the protective layer
800 to the inner surface of the glass substrate 110. The lon-
gitudinal range of each of the second areas B is defined as
equal to the area of any one of the above-mentioned first gaps
G1 extending from the FPC pad area 160 to the driver chip
120. The first propping portions 700 are accommodated in the
first gaps G1 (i.e., the second areas B) between any two
adjacent first metal wires 410, and are electrically isolated
with the first metal wire 410, the FPC pad area 160 and the
driver chip 120. The first insulation layer 610 is disposed
between the protective layer 800 and the glass substrate 110.
The protective layer 800 covering the first conductor layer
400, the first insulation layer 610 and these first propping
portions 700 is disposed at the outermost side of the circuit
stack structure 300 opposite to the glass substrate 110. The
top surface of the protective layer 800 in the first areas A is
approximately coplanar with the top surface of the protective
layer 800 in the second areas B.

As such, the difference in height between the convex por-
tion and the concave portion in the foregoing known structure
is reduced, and the problem that the concave portion in the
transition line area becomes the stress-concentrated point in
the foregoing known structure can be eliminated, so as to
protect the wiring from the risk of scratch and improve the
qualified rate.

Referring to FIGS. 3 and 4, in the first embodiment, the first
insulation layer 610 is disposed on the glass substrate 110, for
example directly disposed on the glass substrate 110. The first
conductor layer 400 is disposed on the first insulation layer
610. In other words, the first insulation layer 610 is disposed
between the first conductor layer 400 and the glass substrate
110, or even the first insulation layer 610 is directly posi-
tioned between the first conductor layer 400 and the glass
substrate 110.
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The first propping portions 700 are disposed in the first
conductor layer 400 and are coplanar with the first metal
wires 410. That is, the minimum vertical distance D1 from
bottom surfaces of the first propping portions 700 to a refer-
ence surface (e.g. the top surface of the glass substrate 110) is
equal to a minimum vertical distance D2 from bottom sur-
faces of the first metal wires 410 to the reference surface (e.g.
the top surface of the glass substrate 110).

Furthermore, in this embodiment, when the protective
layer 800 covers the first insulation layer 610, the first prop-
ping portions 700 and the first metal wires 410, the protective
layer 800 covers the first propping portions 700 in the second
areas B and directly contacts the first insulation layer 610 at
two opposite sides of each of the first propping portions 700,
s0 as to avoid physical contact between the first propping
portions 700 and the first metal wires 410 disposed at two
sides of the first propping portions 700.

During manufacturing, the first insulation layer 610, the
first conductor layer 400 (the first metal wires 410 and the first
propping portions 700) and the protective layer 800 are
sequentially formed on the glass substrate 110. Based on the
first propping portions 700 and the first metal wires 410,
corresponding convex portions are formed on top surfaces of
the formed protective layer 800 in the first areas A and the
second areas B, so as to ensure that the top surface of the
protective layer 800 in the first areas A is coplanar with the top
surface of the protective layer 800 in the second areas B.
Furthermore, the protective layer 800 fills concave portion
430 between two opposite sides of the first propping portions
TOO and the first metal wires 410 disposed at two sides of the
first propping portions 700, so that concave marks M corre-
sponding to the concave portions 430 are also formed on the
top surface of the protective layer 800. Therefore, the top
surface of the protective layer 800 in the second areas B can
be defined between any two adjacent concave marks M on the
top surface of the protective layer 800.

It should be understood that, in variations of the embodi-
ment the material of the first propping portions may be con-
ducting metal or non-metal materials, such as semiconductor
materials like amorphous silicon, but the invention is not
limited to this. The thickness (or height) of each of the first
propping portions is equal to the thickness (or height) of each
of'the first metal wires, but the invention is not limited to this.
Each of the first propping portions has a strip shape and is a
dummy metal wire pattern (Dummy pattern). The length of
each of the first propping portions is smaller than the length of
each of the first metal wires extending from the driver chip to
the FPC pad area, so as to ensure that the two ends of each of
the first propping portions are not connected to the FPC pad
area and the driver chip, but the invention is not limited to this.

FIG. 5 is a cross-sectional view of a variation of the first
embodiment of FIG. 3 along a line I-1. Referring to FIGS. 3
and 5, based on the characteristic of FIG. 4, in a variation of
the first embodiment the first propping portions 710 fill up the
first gaps G1 completely and physically contact the first metal
wires 410 disposed at two sides thereof. Since the first prop-
ping portions 710 are made of non-conducting materials, the
first propping portions 710 are electrically isolated with the
first metal wires 410 disposed at two sides thereof.

Since the first propping portions 710 fill up the first gaps G1
completely and the first propping portions 710 are coplanar
with the first metal wires 410 disposed at two sides thereof,
when the protective layer 800 is formed, the top surface of the
protective layer 800 in the first areas A is coplanar with the top
surface of the protective layer 800 in the second areas B.

It should be understood that, in variations of the embodi-
ment the material of the first propping portions may be iso-
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lating or semiconductor materials, such as amorphous silicon,
but the invention is not limited to this. The thickness (or
height) of each of the first propping portions is equal to the
thickness (or height) of each of the first metal wires, but the
invention is not limited to this. Each of the first propping
portions has a strip shape and is a dummy metal wire pattern
(Dummy pattern). The length of each of the first propping
portions is smaller than the length of each of the first metal
wires extending from the driver chip to the FPC pad area, so
as to ensure that the two ends of each of the first propping
portions are not connected to the FPC pad area and the driver
chip, but the invention is not limited to this.

FIG. 6 is a cross-sectional view of the active component
array substrate of the invention in another variation of the first
embodiment. Referring to FIG. 6, In another variation of the
first embodiment, the circuit stack structure 300 further
includes multiple third propping portions 730 arranged at
intervals. These third propping portions 730 are arranged on
the first gate insulation layer 610. In this variation, these third
propping portions 730 are only disposed in the first areas A of
the first insulation layer 610. More particularly, these third
propping portions 730 with straight linear shapes are
arranged in parallel with each other in the first arecas A of the
first insulation layer 610, and are covered by the first metal
wires 410. That is, these third propping portions 730 are
embedded in the first metal wires 410.

During manufacture, the first insulation layer 610, the first
conductor layer 400 and the protective layer 800 are sequen-
tially formed on the glass substrate 110. Based on the third
propping portions 730, uneven surfaces corresponding to the
third propping portions 730 are formed on the top surfaces of
the first metal wires 410 and the top surface of the protective
layer 800 in the first areas A. For example, multiple convex
portions 420 aligned with and corresponding to the third
propping portions 730 are formed on top surfaces of the first
metal wires 410, and multiple convex portions 820A aligned
with and corresponding to the third propping portions 730 are
formed on the top surface of the protective layer 800 in the
first areas A. Based on the first propping portions 700, a
uneven surface corresponding to the first propping portions
700 are formed on the top surface of the protective layer 800
in the second areas B. For example, multiple convex portions
820 B aligned with and corresponding to the first propping
portions 700 are formed on the top surface of the protective
layer 800 in the second areas B. These convex portions 820A
and 820B are arranged at intervals in the first areas A and the
second areas B of the protective layer 800, and the top sur-
faces of the convex portions 820A and 820B are approxi-
mately coplanar with each other.

Therefore, since the top surface of the protective layer is
formed as an uneven surface, the friction difference between
the convex portion and the concave portion of the foregoing
known structure can be reduced, so as to reduce the friction
force due to scratch by the hard object, protect the wiring from
the risk of scratch and improve the qualified rate.

It should be understood that, in the variation of the embodi-
ment the material of the first propping portions may be con-
ducting metal or non-metal materials, such as semiconductor
materials like amorphous silicon, but the invention is not
limited to this. The thickness (or height) of each of the first
propping portions is equal to the thickness (or height) of each
of'the third propping portions, but the invention is not limited
to this. Each of the first propping portions and the third
propping portions has a strip shape and is a dummy metal wire
pattern (Dummy pattern). The length of each of the first
propping portions and the third propping portions is smaller
than the length of each of'the first metal wires extending from
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the driver chip to the FPC pad area, so as to ensure that the two
ends of each of the first propping portions and the third
propping portions are not connected to the FPC pad area and
the driver chip, but the invention is not limited to this.

FIG. 7 is a cross-sectional view of a variation of a second
embodiment of FIG. 3 along a line I-1. Referring to FIGS. 3
and 7, In the second embodiment, the first propping portions
700 and the first metal wires 411 are coplanar, and the insu-
lation layer (hereafter referred to as a second insulation layer
620 in the second embodiment) covering the first propping
portions 700 and the first metal wires 411 is disposed between
the first conductor layer 401 and the protective layer 801.

In a variation of the second embodiment, when the second
insulation layer 620 covers the first propping portions 700 in
the second areas B, the second insulation layer 620 directly
contacts the glass substrate 110 at two opposite sides of the
first propping portion 700, so as to avoid physical contact
between the first propping portions 700 and the first metal
wires 411 disposed at two sides thereof.

Therefore, during manufacturing, the first conductor layer
401 (the first metal wires 411 and the first propping portions
700), the second insulation layer 620 and the protective layer
801 are sequentially formed on the glass substrate 110. Based
on the first metal wires 411 and the first propping portions
700, corresponding convex portions are respectively formed
on top surfaces of the formed second insulation layer 620 and
protective layer 801 in the first areas A and the second areas B,
s0 as to ensure that the top surface of the protective layer 801
in the first areas A is coplanar with the top surface of the
protective layer 801 in the second areas B.

Additionally, since the second insulation layer 620 fills the
concave portions 430 between the two opposite sides of the
first propping portions 700 and the first metal wires 411
disposed at two sides thereof, concave portions 623 aligned
with and corresponding to the concave portions 430 are also
formed on the top surface of the second insulation layer 620.
Therefore, when the protective layer 801 is formed, multiple
concave marks M aligned with these concave portions 623
one to one are also formed on the top surface of the protective
layer 801. As such, the top surface of the protective layer 801
in the second areas B is defined between any two adjacent
concave marks M of the top surface of the protective layer
801.

It should be understood that, in variations of the embodi-
ment the material of the first propping portions may be con-
ducting metal or non-metal materials, such as semiconductor
materials like amorphous silicon, but the invention is not
limited to this. The thickness (or height) of each of the first
propping portions is equal to the thickness (or height) of each
of'the first metal wires, but the invention is not limited to this.
Each of'the first propping portions 700 has a strip shape and
is a dummy metal wire pattern (Dummy pattern). The length
of each of the first propping portions 700 is smaller than the
length of each of the first metal wires extending from the
driver chip to the FPC pad area, so as to ensure that the two
ends of each of the first propping portions are not connected
to the FPC pad area and the driver chip, but the invention is not
limited to this.

FIG. 8 is a cross-sectional view of another variation of the
second embodiment of FIG. 3 along the line I-1. Referring to
FIGS. 3 and 8, based on the characteristic of FIG. 7, in another
variation of the second embodiment, the circuit stack struc-
ture 300 further includes a second conductor layer 501 and
multiple second propping portions 720. The second conduc-
tor layer 501 is disposed between the second insulation layer
620 and the protective layer 801, for example directly
between the second insulation layer 620 and the protective
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layer 801. The second conductor layer 501 includes multiple
second metal wires 510. These second metal wires 510 are
arranged at intervals on the second insulation layer 620, so
that a second gap G2 is disposed between any two adjacent
second metal wires 510, and each of the second gaps G2 is
approximately aligned with one of the first gaps G1. Two ends
of'each second metal wire 510 are respectively connected to
the FPC pad area 160 and the driver chip 120 (FIG. 3). The
area of each second metal wire 510 extending from the FPC
pad area 160 to the driver chip 120 is also equal to the range
of each first area A. The second gap G2 between any two
adjacent second metal wires 510 is just equal to the range of
each second area B. Each second propping portion 720 is
accommodated in the second gap G2 (i.e., the second area B)
between any two adjacent second metal wires 510, and is
electrically isolated with the second metal wire 510, the FPC
pad area 160 and the driver chip 120, for avoiding physical
contact. As such, with supporting of the first propping por-
tions 700 and the second propping portions 720, the top
surface of the protective layer 801 in the first areas A is
approximately coplanar with the top surface of the protective
layer 801 in the second areas B.

The protective layer 801 covers the second propping por-
tions 720, the second metal wires 510 and the second insula-
tion layer 620. When the protective layer 801 covers the
second propping portions 720 in the second areas B, the
protective layer 801 directly contacts the second insulation
layer 620 at two opposite sides of the second propping portion
720, so as to prevent the physical contact between the second
propping portion 720 and the second metal wire 510 at two
sides thereof.

It should be noted that, in variations of the embodiment the
material of the first propping portions and the second prop-
ping portions may be conducting metal or non-metal materi-
als, such as semiconductor materials like amorphous silicon,
but the invention is not limited to this. The thickness (or
height) of each of the first propping portions is equal to the
thickness (or height) of each of the first metal wires, and the
thickness (or height) of each of the second propping portions
is equal to the thickness (or height) of each of the second
metal wires, but the invention is not limited to this. Each of the
first propping portions and the second propping portions has
a strip shape and is a dummy metal wire pattern (Dummy
pattern). The length of each of the first propping portions and
the second propping portions is smaller than the length of
each of the first metal wires and the second metal wires
extending from the driver chip to the FPC pad area, so as to
ensure that the two ends of each of the first propping portions
and the second propping portions are not connected to the
FPC pad area and the driver chip, but the invention is not
limited to this.

FIG. 9 is a cross-sectional view of the active component
array substrate of the invention in a further variation of the
second embodiment.

Referring to FIG. 9, based on the characteristic of FIG. 8, in
a further variation of the second embodiment, the circuit stack
structure 300 further includes multiple fourth propping por-
tions 740 arranged at intervals. These fourth propping por-
tions 740 are not divided into the first areas A and the second
areas B, but are arranged at intervals on the second insulation
layer 620. More particularly, these fourth propping portions
740 with straight linear shapes are arranged in parallel with
each other on the second insulation layer 620 and are covered
by the second metal wires 510 and the second propping por-
tions 721. That is, parts of the fourth propping portions 740
are embedded in the second metal wires 510, and other parts
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of the fourth propping portions 740 are embedded in the
second propping portions 721.

As such, based on the fourth propping portions 740, cor-
responding convex portions are formed on top surfaces of the
formed second metal wires 510 and the protective layer 801 in
the first areas A, and corresponding convex portions are
formed on top surfaces of the formed second propping por-
tions 721 and the protective layer 801 in the second areas B,
so that multiple convex portions 821 are formed at intervals
on the top surface of the protective layer 801. These convex
portions 821 are all distributed in the first arecas A and the
second areas B of the second area B, corresponding to the
fourth propping portions 740, and the top surfaces of these
convex portions 821 are approximately coplanar with each
other.

Therefore, since the top surface of the protective layer is
formed as an uneven surface, the friction difference between
the convex portion and the concave portion of the foregoing
known structure can be reduced, so as to reduce the friction
force due to scratch by the hard object, protect the wiring from
the risk of scratch and improve the qualified rate.

It should be noted that, in the variation of the embodiment
the material of the first propping portions and the second
propping portions may be conducting metal or non-metal
materials, such as semiconductor materials like amorphous
silicon, and the material of the fourth propping portions may
be semiconductor materials, but the invention is not limited to
this. The thickness (or height) of each of the first propping
portions is equal to the thickness (or height) of each of the first
metal wires, and the thickness (or height) of each of the
second propping portions is equal to the thickness (or height)
of each of the second metal wires, but the invention is not
limited to this. The thicknesses (or heights) of all the fourth
propping portions are equal to each other, but the invention is
not limited to this. Each of the first propping portions and the
second propping portions has a strip shape and is a dummy
metal wire pattern (Dummy pattern). The length of each of the
first propping portions and the second propping portions is
smaller than the length of each of the first metal wires and the
second metal wires extending from the driver chip to the FPC
pad area, so as to ensure that the two ends of each of the first
propping portions and the second propping portions are not
connected to the FPC pad area and the driver chip, but the
invention is not limited to this.

FIG. 10 is a cross-sectional view of the active component
array substrate of the invention in still a further variation of
the second embodiment. Referring to FIG. 10, in still a further
variation of the second embodiment, the second insulation
layer 620 includes multiple through openings 624 arranged at
intervals in the first areas A. In this variation, these through
openings 624 are only disposed in the first areas A of the
second insulation layer 620. When the second metal wires
510 are formed in the first areas A of the second insulation
layer 620, by means of the accommodation space of the
through openings 624, the second metal wires 510 is accom-
modated in the through openings 624 and contact the first
metal wires 411 in the same area thereof in the through
openings 624.

Due to the through openings 624 of the second insulation
layer 620, corresponding concave portions are formed on top
surfaces of the formed second metal wires 510 and the pro-
tective layer 801 in the first areas A. More particularly, mul-
tiple concave portions 623 arranged at intervals are formed on
the top surfaces of the second metal wires 510 in the first areas
A. These concave portions 623 are approximately aligned
with these through openings 624 one to one. When the pro-
tective layer 801 is formed, multiple concave openings 830
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approximately aligned with these concave portions 623 are
formed on the top surface of the protective layer 801 in the
first areas A. Furthermore, based on the first propping por-
tions 700, corresponding convex portions are formed on the
top surface of the formed protective layer 801 in the second
areas B, so that the top surface of the protective layer 801 in
the first areas A is approximately coplanar with the top sur-
face of the protective layer 801 in the second areas B.

Therefore, since the top surface of the protective layer 801
has concave openings 830 corresponding to the through open-
ings 624, the contact area of the protective layer 801 scratched
by ahard object is reduced, so as to protect the wiring from the
risk of scratch and improve the qualified rate. Furthermore,
since each of the second metal wires 510 is electrically con-
nected with one first metal wire 411, the current applied to the
transition line area 200 can evenly pass through the first metal
wires 411 and the second metal wires 510, so as to reduce the
resistance.

It should be understood that, in variations of the embodi-
ment the material of the first propping portions may be con-
ducting metal or non-metal materials, such as semiconductor
materials like amorphous silicon. The thickness (or height) of
each of the first propping portions is equal to the thickness (or
height) of each of the first metal wires, but the invention is not
limited to this. The depths of all the through openings are
equal to each other, but the invention is not limited to this.
Each of the first propping portions has a strip shape and is a
dummy metal wire pattern (Dummy pattern). The length of
each of the first propping portion is smaller than the length of
each of the first metal wires extending from the driver chip to
the FPC pad area, so as to ensure that the two ends of the first
propping portions are not connected to the FPC pad area and
the driver chip, but the invention is not limited to this.

FIG. 11 is a cross-sectional view of a variation of a third
embodiment of FIG. 3 along the line I-I. Referring to FIGS. 3
and 11, the first propping portions 711 are disposed on the
glass substrate 110. The insulation layer (hereafter referred to
as a first insulation layer 611 in the third embodiment) covers
the first propping portions 711. The first metal wires 412 are
disposed between the first insulation layer 611 and the pro-
tective layer 802, so that the first insulation layer 611 is
disposed between the first conductor layer 402 and the glass
substrate 110 in the first areas A, and is disposed between the
each of the first propping portions 711 and the protective layer
802. Therefore, in the third embodiment, since the first prop-
ping portions 711 are not disposed in the first conductor layer
402, the first propping portions 711 are not coplanar with the
first metal wires 412. That is the minimum vertical distance
D1 from bottom surfaces of the first propping portions 711 to
a reference surface (e.g., the bottom surface of the glass
substrate 110) is not equal to a minimum vertical distance D2
from bottom surfaces of the first metal wires 412 to the
reference surface (e.g., the bottom surface of the glass sub-
strate 110).

Furthermore, since the first insulation layer 611 covers the
first propping portions 711 and the first metal wires 412 are
disposed between the first insulation layer 611 and the pro-
tective layer 802, the first insulation layer 611 can prevent
physical contact between the first propping portions 711 and
two first metal wire 412 adjacent thereto in the second areas
B.

It should be understood that, in variations of the embodi-
ment the material of the first propping portions may be con-
ducting metal or non-metal materials, such as semiconductor
materials like amorphous silicon. The thickness (or height) of
each of the first propping portions is equal to the thickness (or
height) of each of the first metal wires, but the invention is not
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limited to this. Each of the first propping portions has a strip
shape and is a dummy metal wire pattern (Dummy pattern).
The length of each of the first propping portion is smaller than
the length of each of the first metal wires extending from the
driver chip to the FPC pad area, so as to ensure that the two
ends of the first propping portions are not connected to the
FPC pad area and the driver chip, but the invention is not
limited to this.

FIG. 12 is a cross-sectional view of another variation of the
third embodiment of FIG. 3 along the line I-I. Referring to
FIGS. 3 and 12, in another variation of a third embodiment,
these first metal wires 412 are disposed on the glass substrate
110. The insulation layer (hereafter referred to as a second
insulation layer 621 in the third embodiment) covers the glass
substrate 110 and the first metal wires 412, for example
directly covers the glass substrate 110 and the first metal
wires 412. The first propping portions 711 disposed on the
second insulation layer 621 are between the second insulation
layer 621 and the protective layer 802, so that, the first prop-
ping portions 711 are not coplanar with the first metal wires
412.

Additionally, the second insulation layer 621 is disposed
between the first conductor layer 402 and the protective layer
802 in the first areas A, and is disposed between the glass
substrate 110 and the first propping portion 711 in the second
areas B, so that any two adjacent first metal wires 412 are
directly isolated physically in the second areas B.

Moreover, since the second insulation layer 621 is disposed
between any two adjacent first metal wires 412, the first
propping portions 711 cannot physically contact the two adja-
cent first metal wires 412.

As such, since the protective layer 802 fills the concave
portions 430 between two opposite sides of the first propping
portion 711 and the second insulation layer 621, concave
marks M aligned with the concave portions 430 are also
formed on the top surface of the protective layer 802. There-
fore, the top surface of the protective layer 802 in the second
areas B is defined between any two adjacent concave marks M
on the top surface of the protective layer 802.

It should be understood that, in variations of the embodi-
ment the material of the first propping portions may be con-
ducting metal or non-metal materials, such as semiconductor
materials like amorphous silicon. The thickness (or height) of
each of the first propping portions is equal to the thickness (or
height) of each of the first metal wires, but the invention is not
limited to this. Each of the first propping portions has a strip
shape and is a dummy metal wire pattern (Dummy pattern).
The length of each of the first propping portion is smaller than
the length of each of the first metal wires extending from the
driver chip to the FPC pad area, so as to ensure that the two
ends of the first propping portions are not connected to the
FPC pad area and the driver chip, but the invention is not
limited to this.

FIG. 13 is a cross-sectional view of the active component
array substrate of the invention in a further variation of the
third embodiment. Referring to FIG. 13, based on the char-
acteristic of FIG. 12, in a further variation of the third embodi-
ment, the circuit stack structure 300 further includes multiple
fifth propping portions 750 arranged at intervals. These fifth
propping portions 750 are arranged on the second insulation
layer 621. In this variation, these fifth propping portions 750
are only disposed in the first areas A of the second insulation
layer 621. More particularly, these fifth propping portions
750 with straight linear shapes are arranged in parallel with
each other in the first areas A of the second insulation layer
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621, and are covered by the protective layer 802. That is, these
fifth propping portions 750 are embedded in the protective
layer 802.

As such, during manufacture, the first conductor layer 402,
the second insulation layer 621, these fifth propping portions
750 and first propping portions 711 and the protective layer
802 are sequentially formed on the glass substrate 110. Based
on the first propping portions 711 and fifth propping portions
750, uneven surfaces corresponding to the fifth propping
portions 750 and first propping portions 711 are formed on the
top surface of the protective layer 802. That is, multiple
convex portions 822A and 822B are arranged at intervals on
the top surface of the protective layer 802. These convex
portions 822A and 822B are all distributed in the first areas A
and the second areas B of the protective layer 802, and the top
surfaces of the convex portions 822A and 822B are approxi-
mately coplanar with each other.

Therefore, since the top surface of the protective layer is
formed as an uneven surface, the friction difference between
the convex portion and the concave portion of the foregoing
known structure can be reduced, so as to reduce the friction
force due to scratch by the hard object, protect the wiring from
the risk of scratch and improve the qualified rate.

It should be understood that, in the variation of the embodi-
ment the material of the first propping portions may be con-
ducting metal or non-metal materials, such as semiconductor
materials like amorphous silicon, and the material of the fifth
propping portions may be semiconductor materials, but the
invention is not limited to this. The thickness (or height) of
each of the first propping portions is equal to the thickness (or
height) of each of the first metal wires, but the invention is not
limited to this. The thicknesses (or heights) of all the fifth
propping portions are equal to each other, but the invention is
not limited to this. Each of the first propping portions has a
strip shape and is a dummy metal wire pattern (Dummy
pattern). The length of each of the first propping portion is
smaller than the length of each of the first metal wires extend-
ing from the driver chip to the FPC pad area, so as to ensure
that the two ends of the first propping portions are not con-
nected to the FPC pad area and the driver chip, but the inven-
tion is not limited to this.

FIG. 14 is a partially top view of an active component array
substrate 101 according to another embodiment of the inven-
tion.

Referring to FIGS. 1 and 14, the active component array
substrate 101 includes a glass substrate 111, a driver chip 121,
apixel array 131, a scan line area (scan lines) 141, a data line
area (source lines or data lines) 151 and a flexible printed
circuit pad area 161. The data line area 151, the scan line area
141 the pixel array 131, the driver chip 121 and the flexible
printed circuit pad area 161 are all arranged on the glass
substrate 111. The details and relative relationships of the
data line area 151, the scan line area 141, the pixel array 31,
the driver chip 121 and the FPC pad area 161 are the same as
those related descriptions of FIG. 3, and thus will not be
described here anymore.

FIG. 15 is a cross-sectional view of a fourth embodiment of
FIG. 14 along a line II-I1. Referring to FIGS. 14 and 15, The
transition line area 201 includes a circuit stack structure 301.
The circuit stack structure 301 includes a first conductor layer
403, a third insulation layer 630, multiple sixth propping
portions 760 and a protective layer 803. The first conductor
layer 403 and the third insulation layer 630 are both disposed
on the glass substrate 111. The first conductor layer 403
includes multiple first metal wires 413 arranged at intervals.
A first gap G1 is disposed between any two adjacent first
metal wires 413, and two ends of each of the first metal wires
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413 are respectively connected to the FPC pad area 161 and
the driver chip 121 (FIG. 14). The sixth propping portions 760
having long and narrow shapes are arranged in parallel with
each other on the third insulation layer 630, and are electri-
cally isolated with the first metal wires 413, the FPC pad area
161 and the driver chip 121. The protective layer 803 covering
the first conductor layer 403, the third insulation layer 630
and the sixth propping portions 760 is disposed at the outer-
most side of the circuit stack structure 301 opposite to the
glass substrate 111. Based on the sixth propping portions 760,
multiple convex portions 823 approximately aligned with the
sixth propping portions 760 one to one are formed on the top
surface of the protective layer 803.

Therefore, since the top surface of the protective layer is
formed as an uneven surface, the friction difference between
the convex portion and the concave portion of the foregoing
known structure can be reduced, so as to reduce the friction
force due to scratch by the hard object, protect the wiring from
the risk of scratch and improve the qualified rate.

Referring to FIGS. 14 and 15, in a fourth embodiment of
another implementation, the third insulation layer 630 is
directly and completely disposed on the glass substrate 111,
between the first metal wire 413 and the glass substrate 111.
The first conductor layer 403 is disposed between the third
insulation layer 630 and the protective layer 803, and even
more these first metal wires 413 are directly disposed
between the third insulation layer 630 and the protective layer
803.

These sixth propping portions 760 and first metal wires 413
are all disposed on the third insulation layer 630, and even
more the sixth propping portions 760 and first metal wires 413
are directly disposed on the third insulation layer 630, and the
sixth propping portion 760 is embedded in the first metal wire
413 and the protective layer 803. Therefore, the first propping
portions 760 are coplanar with the first metal wires 413. That
is, the minimum vertical distance D1 from bottom surfaces of
the first propping portions 760 to a reference surface (e.g., the
top surface of the glass substrate 111) is equal to a minimum
vertical distance D2 from bottom surfaces of the first metal
wires 413 to the reference surface (e.g., the top surface of the
glass substrate 111). Similarly, since the third insulation layer
630 is directly and completely disposed on the glass substrate
111 and the sixth propping portions 760 are disposed on the
third insulation layer 630, these sixth propping portions 760
are coplanar with each other.

Furthermore, in this embodiment, when the protective
layer 803 covers the third insulation layer 630, the first metal
wires 413 and the sixth propping portions 760, the protective
layer 803 covers at least one sixth propping portion 760 in the
first gap G1, and directly contacts the third insulation layer
630 at two opposite sides of the sixth propping portion 760, so
as to avoid physical contact between the sixth propping por-
tion 760 and the first metal wires 413 disposed at two sides
thereof.

During manufacture, the third insulation layer 630, the
sixth propping portions 760, the first conductor layer 403 and
the protective layer 803 are sequentially formed on the glass
substrate 111. Based on the sixth propping portions 760 and
the first metal wires 413, these convex portions 823 are
formed on the top surface of the formed protective layer 803.

It should be understood that, in variations of the embodi-
ment the material of the sixth propping portions may be
semiconductor materials, such as amorphous silicon, but the
invention is not limited to this. The thicknesses (or heights) of
all the sixth propping portions are not necessary to be the
same. Bach of the sixth propping portions has a strip shape
and is a dummy metal wire pattern (Dummy pattern). The
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length of each of the sixth propping portions is smaller than
the length of each of the first metal wires extending from the
driver chip to the FPC pad area, so as to ensure that the two
ends of each of the sixth propping portions do not contact the
FPC pad area and the driver chip, but the invention is not
limited to this.

FIG. 16 is a cross-sectional view of a fifth embodiment of
FIG. 14 along a line II-11. Referring to FIGS. 14 and 16, In the
fifth embodiment of another implementation, the first con-
ductor layer 404 is disposed between the glass substrate 111
and the third insulation layer 631, and even more, these first
metal wires 414 are directly disposed between the glass sub-
strate 111 and the third insulation layer 631. The sixth prop-
ping portions 761 are arranged at intervals between the third
insulation layer 631 and the protective layer 804, and are
embedded in the protective layer 804.

Therefore, since the sixth propping portions 761 are not
disposed in the first conductor layer 404, the sixth propping
portions 761 are not coplanar with the first metal wires 414.
That is the minimum vertical distance D1 from bottom sur-
faces of the sixth propping portions 761 to a reference surface
(e.g., the bottom surface of the glass substrate 111) is not
equal to a minimum vertical distance D2 from bottom sur-
faces ofthe first metal wires 414 to the reference surface (e.g.,
the bottom surface of the glass substrate 111).

Furthermore, the third insulation layer 631 disposed
between the first conductor layer 404 and the protective layer
804 covers these first metal wires 414, and contacts the glass
substrate 111 in the first gap G1, so as to avoid the physical
contact between any two adjacent first metal wires 414.

During manufacture, the first conductor layer 404, the third
insulation layer 631, the sixth propping portions 761 and the
protective layer 804 are sequentially formed on the glass
substrate 111. Based on the sixth propping portions 761 and
the first metal wires 414, these convex portions 823 are
formed on the top surface of the formed protective layer 803.

The third insulation layer 631 fills the concave portion 430
between any two adjacent first metal wires 414, so that a
groove 632 corresponding to the concave portion 430 is
formed at a position of the third insulation layer 631 corre-
sponding to the first gap G1, and at least one sixth propping
portion 761 is accommodated in the groove 632, making
these sixth propping portions 761 not be coplanar with each
other.

It should be understood that, in variations of the embodi-
ment the material of the sixth propping portions may be
conducting metal or non-metal materials, such as semicon-
ductor materials like amorphous silicon. The thicknesses (or
heights) of all the sixth propping portions are not necessary to
be the same. Each of the sixth propping portions has a strip
shape and is a dummy metal wire pattern (Dummy pattern).
The length of each of the sixth propping portions is smaller
than the length of each of'the first metal wires extending from
the driver chip to the FPC pad area, so as to ensure that the two
ends of each of the sixth propping portions are not connected
to the FPC pad area and the driver chip, but the invention is not
limited to this.

FIG. 17 is a partially top view of an active component array
substrate 102 according to another embodiment of the inven-
tion. Referring to FIGS. 1 and 17, the active component array
substrate 102 includes a glass substrate 112, a driver chip 122,
apixel array 132, a scan line area (scan lines) 142, a data line
area (source lines or data lines) 152 and a flexible printed
circuit pad area 162. The data line area 152, the scan line area
142, the pixel array 132 (FIG. 1), the driver chip 122 and the
FPC pad area 162 are all arranged on the glass substrate 112.
The details and relative relationships of the data line area 152,
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the scan line area 142, the pixel array 132 (FIG. 1), the driver
chip 122 and the FPC pad area 162 are the same as those
related descriptions of FIG. 3, and thus will not be described
here anymore.

FIG. 18 is a cross-sectional view of a sixth embodiment of
FIG. 17 along a line ITI-I1II.

Referring to FIGS. 17 and 18, the transition line area 202
includes a circuit stack structure 302. The circuit stack struc-
ture 302 includes a first conductor layer 405, a second con-
ductor layer 502, a fourth insulation layer 640 and a protective
layer 805. The first conductor layer 405, the second conductor
layer 502 and the fourth insulation layer 640 are all disposed
on the glass substrate 112. The first conductor layer 405
includes multiple first metal wires 415 arranged at intervals.
A first gap G1 is disposed between any two adjacent first
metal wires 415, and two ends of each of the first metal wires
415 are respectively connected to the FPC pad area 162 and
the driver chip 122 (FIG. 17).

The fourth insulation layer 640 covers the glass substrate
112 and the first metal wires 415, including multiple through
openings 625 arranged at intervals on the fourth insulation
layer 640. These through openings 625 expose the first metal
wires 415, meaning that no through opening is disposed at a
position of the fourth insulation layer 640 corresponding to
the first gap G1. The second conductor layer 502 includes
multiple second metal wires 511 arranged at intervals. A
second gap G2 is disposed between any two adjacent second
metal wires 511. The second metal wires 511 are approxi-
mately aligned with the first metal wires 415, and the second
gaps G2 are approximately aligned with the first gaps G1.
These second metal wires 511 are arranged at intervals on the
fourth insulation layer 640, and the second metal wires 511
are approximately aligned with the first metal wires 415.
Through the accommodation space of the through openings
625, the second metal wires 511 fill the through openings 625
and contact the corresponding first metal wires 415 in the
through openings 625. The protective layer 805 covering the
fourth insulation layer 640 and the second metal wires 511 is
disposed at the outermost side of the circuit stack structure
302 opposite to the glass substrate 112. Through the accom-
modation space of the through openings 625, multiple con-
cave openings 831 corresponding to the through openings
625 are formed on a top surface of the protective layer 805.

During manufacture, the first conductor layer 405, the
fourth insulation layer 640, the second conductor layer 502
and the protective layer 805 are sequentially formed on the
glass substrate 112. After the fourth insulation layer 640 is
formed on the first conductor layer 405 and the glass substrate
112, these through openings 625 are formed on a position of
the fourth insulation layer 640 corresponding to the first metal
wires 415 so that a single first metal wire 415 faces one or
more through openings 625. Therefore the formed second
metal wires 511 fill and even fill up the through openings 625,
s0 as to be electrically connected with the first metal wires
415.

Due to the through openings 625 of the fourth insulation
layer 640 corresponding concave portions are formed on the
corresponding top surfaces of the formed second metal wires
511 and the protective layer 805. More particularly, multiple
concave portions 623 arranged at intervals are formed on the
top surfaces of the second metal wires 511. These concave
portions 623 are approximately aligned with these through
openings 625 one to one. When the protective layer 805 is
formed, multiple concave openings 831 approximately
aligned with these concave portions 623 one to one are
formed on the corresponding top surfaces of the protective
layer 805.
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Therefore, since the top surface of the protective layer 805
has concave openings 831 corresponding to the through open-
ings 625, the contact area of the protective layer 805 scratched
by ahard object is reduced, so as to protect the wiring from the
risk of scratch and improve the qualified rate.

Furthermore, since each of the second metal wires 511 is
electrically connected with one first metal wire 415, the cur-
rent applied to the transition line area 202 can evenly pass
through the first metal wires 415 and the second metal wires
511, so as to reduce the resistance.

In view of the above, the invention can minimize the dif-
ferences between the convex portion and the concave portion
on the transition line area of the foregoing known structure,
the friction force due to scratch by the hard object is reduced,
which is beneficial to protect the wiring from the risk of
scratch, improve the qualified rate, and avoid increase of the
manufacture or maintain cost.

Although the invention has been disclosed with reference
to the above embodiments, these embodiments are not
intended to limit the invention. It will be apparent to those of
skills in the art that various modifications and variations can
be made without departing from the spirit and scope of the
invention. Therefore, the scope of the invention shall be
defined by the appended claims.

What is claimed is:

1. A circuit stack structure disposed on an active compo-
nent array substrate, comprising first areas and second areas
which are alternatively arranged, wherein the circuit stack
structure comprises:

afirst conductor layer overlapped on a glass substrate of the
active component array substrate, comprising a plurality
of first metal wires arranged at intervals, wherein an area
range of each first metal wire is consistent with an area
range of each of the first areas, and an area range ofa gap
between any two adjacent first metal wires is consistent
with an area range of the second area;

a plurality of first propping portions respectively disposed
in the second areas and electrically isolated with the first
metal wires; and

a protective layer covering the first conductor layer and the
first propping portions, wherein at least with supporting
by the first propping portions, top surfaces of the pro-
tective layer in the first areas are coplanar with top sur-
faces of the protective layer in the second areas.

2. The circuit stack structure of claim 1, wherein each of the
first propping portions is coplanar with each of the first metal
wires.

3. The circuit stack structure of claim 1, wherein each of the
first propping portions fully fills up the gap between the two
adjacent first metal wires.

4. The circuit stack structure of claim 1, further compris-
ing:

afirst insulation layer disposed between the first conductor
layer and the glass substrate,

wherein the protective layer contacts the first insulation
layer in the second areas, and avoids a physical contact
between each of the first propping portions and the two
first metal wires adjacent thereto.

5. The circuit stack structure of claim 1, further compris-

ing:

a plurality of third propping portions respectively having a
linear shape, which are disposed in each of the first areas,
arranged at intervals and in parallel with each other on
the first insulation layer, and are embedded in each of the
first metal wires.

6. The circuit stack structure of claim 1, further compris-

ing:
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a second insulation layer disposed between the first con-
ductor layer and the protective layer,

wherein the second insulation layer contacts the glass sub-
strate in the second areas, and avoids the physical con-
tact between each of the first propping portions and the
two first metal wires adjacent thereto.

7. The circuit stack structure of claim 6, further compris-

ing:

a second conductor layer disposed between the second
insulation layer and the protective layer, comprising a
plurality of second metal wires arranged at intervals,
wherein an area range of each second metal wire is
consistent with the area range of the first area, and an
area range of a gap between any two adjacent second
metal wires is consistent with the area range of the
second area; and

a plurality of second propping portions disposed between
the second insulation layer and the protective layer,
respectively disposed in the second areas, and electri-
cally isolated with the second metal wires.

8. The circuit stack structure of claim 6, further compris-

ing:

a plurality of fourth propping portions arranged at intervals
on the second insulation layer, disposed in the first areas
and the second areas, and embedded in the second metal
wires and the second propping portions.

9. The circuit stack structure of claim 6, wherein the top
surface of the protective layer comprises a plurality of con-
cave openings arranged at intervals,

the second insulation layer comprises a plurality of through
openings arranged at intervals only in each of the first
areas, and each ofthe second metal wires fully fills inthe
a plurality of through openings and contacts the first
metal wire in the through openings.

10. The circuit stack structure of claim 1, wherein each of
the first propping portions is not coplanar with each of the first
metal wires.

11. The circuit stack structure of claim 10, wherein each of
the first propping portions is disposed on the glass substrate;
and

the circuit stack structure further comprises:

a first insulation layer disposed between the first conductor
layer and the glass substrate in each of the first areas and
disposed between each of the first propping portions and
the protective layer in each of the second areas, which
avoids the physical contact between each of the first
propping portions and two first metal wires adjacent
thereto.

12. The circuit stack structure of claim 10, wherein each of

the metal wires is disposed on the glass substrate; and

the circuit stack structure further comprises:

a second insulation layer disposed between the first con-
ductor layer and the protective layer in each of the first
areas and disposed between the glass substrate and each
of the first propping portions in each of the second areas,
which avoids the physical contact between each of the
first propping portions and two first metal wires adjacent
thereto.

13. The circuit stack structure of claim 12, further compris-
ing:
a plurality of fifth propping portions respectively having a

linear shape, which are disposed in one of the first areas,

arranged at intervals and in parallel with each other on
the second insulation layer, and are embedded in the
protective layer.

14. A circuit stack structure disposed on an active compo-
nent array substrate, comprising:
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athird insulation layer disposed on a glass substrate of the
active component array substrate;

a first conductor layer overlapped on the third insulation
layer, comprising a plurality of first metal wires
arranged at intervals;

aplurality of sixth propping portions respectively having a
long and narrow shape, which are arranged in parallel
with each other on the third insulation layer and are
electrically isolated with the first metal wires; and

a protective layer covering the first conductor layer and

sixth propping portions.

15. The circuit stack structure of claim 14, wherein the
third insulation layer is disposed between the first metal wires
and the glass substrate, and the sixth propping portions and
the first metal wires are directly disposed on the third insula-
tion layer, wherein the sixth propping portions are embedded
in the first metal wires and the protective layer.

16. The circuit stack structure of claim 14, wherein the
protective layer directly contacts the third insulation layer in
a gap between any two adjacent first metal wires, covers one
of the sixth propping portions, and avoids a physical contact
between the two adjacent first metal wires.

17. The circuit stack structure of claim 14, wherein the
third insulation layer is disposed between the first conductor
layer and the protective layer, covers the first metal wires,
contacts the glass substrate in a gap between any two adjacent
first metal wires, and avoids the physical contact between the
two adjacent first metal wires.
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18. The circuit stack structure of claim 14, wherein the
protective layer further covers the third insulation layer, and
the sixth propping portions are embedded in the protective
layer.

19. A circuit stack structure disposed on an active compo-
nent array substrate, comprising:

a first conductor layer comprising a plurality of first metal
wires, wherein the first metal wires are arranged at inter-
vals on a glass substrate of the active component array
substrate;

a fourth insulation layer covering the glass substrate and
the first metal wires and comprising a plurality of
through openings arranged at intervals on the insulation
layer, wherein the through openings only oriented to the
first metal wires;

a second conductor layer comprising a plurality of second
metal wires, wherein the second meta wires are arranged
at intervals on the fourth insulation layer, and each ofthe
second metal wires fills the through openings and con-
tacts the corresponding first metal wire in the through
openings; and

a protective layer covering the fourth insulation layer and
the second metal wires, such that a plurality of concave
openings respectively aligned with the through openings
are formed on a top surface of the protective layer.

20. The circuit stack structure of claim 19, wherein a plu-
rality of concave portions are formed on a top surface of each
of'the second metal wires, and each of the concave portions is
aligned with one of the through openings and one of the
concave openings.



